Background: Histological chorioamnionitis (HCA) is one of the leading causes of spontaneous preterm birth, thus, to identify novel biomarkers for the early diagnosis of HCA is in a great need.
| INTRODUC TI ON
Preterm birth (also named premature birth) is a common obstetrical disorder characterized by premature delivery of the infant at <37 weeks of pregnancy. Based on previous data, the incidence rate of preterm is more than 10% of the total births, and it is also one of the leading causes of pregnancy-related deaths worldwide (accounts for more than 50% perinatal morbidity and mortality). 1, 2 Preterm birth can be divided into two subtypes, including physician-initiated birth and spontaneous preterm birth. Spontaneous preterm birth accounts for 2/3 of the total cases of preterm birth, and it has multifactorial etiologies, for example, the premature activation of the fetal endocrine system, intrauterine infection, and pathological distention. 4, 5 In recent years, increasing evidence indicated that there is a strong positive correlation between the infections in the genitourinary tract and the incidence of preterm birth, which consequentially lead to the preterm birth. 6, 7 Chorioamnionitis is one of the most common types of infections in the genitourinary tract during the period of pregnancy, and chorioamnionitis is also one of the leading causes of preterm birth. 6, 8 Results from previous studies indicated that if no proper medical interventions were made at the early stage of chorioamnionitis, premature delivery of the babies from mothers with chorioamnionitis can lead to short-term and long-term complications, that is, bronchopulmonary dysplasia (BPD), cerebral palsy (CP), and early-onset sepsis (EOS). 9, 10 In clinics, chorioamnionitis can be divided into two subtypes: clinical chorioamnionitis and subclinical (or histological chorioamnionitis [HCA]). While clinical chorioamnionitis can be characterized by maternal fever and other symptoms, for example, maternal leukocytosis (>15 000 cells/mm 3 ) and maternal tachycardia (>100 bpm), there are no obvious early symptoms for HCA, as a result, to identify novel biomarkers for the early diagnosis of HCA in pregnant women is of great importance for the prevention of spontaneous preterm birth.
In recent years, studies on the serological parameters for the early diagnosis of different diseases have become an area of focus.
Some previous studies demonstrated that neutrophil-to-lymphocyte ratio of the patients was associated with the diagnosis and outcome of different diseases, including acute cerebrovascular diseases. 11, 12 On the other hand, the neutrophil-to-white blood cell ratio (NE/WBC) or platelet-to-white blood cell ratio (PLT/ WBC) was significantly increased in patients with different type of diseases, for example, cancer, cardiovascular disease, and autoimmune diseases, suggesting that either NE/WBC or PLT/WBC may serve as novel biomarkers for the early diagnosis of those diseases. [15] [16] [17] To our knowledge, the roles of PLT/WBC in the pathogenesis of preterm birth have not yet been discussed. In the present study, we will focus on the relationship between PLT/WBC and the chorioamnionitis-related preterm birth. Our study may provide novel evidence for the application of PLT/WBC as potential biomarkers for the early diagnosis of HCA-related spontaneous preterm birth. preterm birth without HCA (n = 197) and preterm birth with HCA (n = 203), and 87 full-term pregnancies were enrolled as the control group. All participants have signed the written informed consent, and this study has been approved by the Ethics Committee of Fujian Provincial Maternity and Children's Hospital, affiliated Hospital of Fujian Medical University. 
| ME THODS

| Patients
| Diagnosis of HCA
| Laboratory analysis
Peripheral blood specimens of the patients were collected when 
| Statistical analysis
All statistical analyses were performed using the SPSS 19 software package (SPSS Inc, Chicago, IL, USA). Data were presented as mean ± standard deviation (SD). Analysis of variance (ANOVA) has been applied for the comparison of PLT, WBC, NE, and PLT/WBC, has been applied to compare differences among different groups, and Bonferroni correction was used for multiple comparisons. The receiver operating characteristic curve (ROC) has been assessed to determine the diagnostic value of PLT count as well as PLT/WBC P < 0.05 was considered as clinical significance.
| RE SULTS
| Clinical characteristics of the patients
The clinical characteristics of the participators are shown in Table 1 .
The maternal age has shown no significant differences among the three groups (P > 0.05). Compared with the control group, the gestational age and birthweight of the infants were significantly lower in both non-HCA and HCA groups (P < 0.05), and the body mass index in non-HCA group and HCA group was markedly higher than in the control group (P < 0.05).
| Elevated PLT count and PLT/WBC in patients with HCA
Next, we have analyzed the serological data of participators among the three groups. The neutrophil counts and WBC counts show no significant differences among the three groups ( and it has shown no significant differences between the control and non-HCA group (P > 0.05; Figure 2 ).
| Comparison of the levels of CRP and procalcitonin in the peripheral blood of the participators
Moreover, the levels of inflammatory biomarkers CRP and procalcitonin among different groups were compared. As shown in Figure 3 , CRP was elevated in HCA group compared with either non-HCA or the control group (P < 0.05); on the other hand, procalcitonin shows no significant difference among the three groups (P > 0.05).
| PLT/WBC and PLT as early diagnostic markers in patients with HCA
Finally, the receiver operating characteristic curves (ROC) have been drawn to show the sensitivity and specificity of PLT/WBC, PLT count, and CRP to distinguish HCA patients from non-HCA patients.
As shown in Figure 4 
| D ISCUSS I ON
In the present study, the roles of PLT/WBC and PLT counts as potential early diagnostic markers for HCA have been discussed. We Intrauterine infection is one of the most common obstetric complications that is induced by chronic or acute inflammation of the membranes and chorion of the placenta, leading to an increased risk of preterm birth. It was estimated that about 40% of cases of preterm birth have been correlated with intrauterine infection. 19 Infection induced inflammatory condition that involves the recruitment of leukocytes, including neutrophils, monocytes, and lymphocytes; thus, increased number of immune cells in the peripheral blood may indicate the progress of the infectious disease. 16, 17, 20, 21 In the present study, the neutrophil count and WBC count of control, non-HCA patients, and HCA patients were compared. To our surprise, the WBC count and neutrophil count showed no significant It has been proved in many previous studies that the ratio of immune cells (for example, the NE/WBC ratio, PLT/WBC) in the peripheral blood may serve as inexpensive and reproducible biomarkers.
Increasing evidences indicated that peripheral blood PLT/WBC ratio may serve as a biomarker for the early diagnosis, evaluation of the therapeutic efficacy, and prognosis of many diseases. [15] [16] [17] 20, 23 In the present study, the PLT/WBC ratio of different groups was calculated, and we observed that the PLT/WBC was significantly increased in HCA group compared with non-HCA group (P < 0.01);
next, results of ROC analysis indicated that the AUC of PLT/WBC was 0.744, suggesting that PLT/WBC is a sensitive biomarker for the diagnosis of HCA. The mechanistic relationship between PLT/WBC ratio and infection remains unclear. One possibility is that the PLT/ WBC ratio is an indicator for a patient's baseline health status. PLT/ WBC ratio is also likely an indicator of metabolic syndrome, a constellation of physiological and biochemical abnormalities, resulting in inappropriate activation of inflammatory pathways. Nevertheless, we first reported that PLT/WBC ratio may serve as a biomarker for the early diagnosis of HCA.
Our studies have limitations. First, the results should be verified with larger sample size in future studies; second, this study was based on Chinese Han population, so whether PLT/WBC and PLT have diagnostic value for HCA in other races still needs to be validated.
In conclusion, we reported for the first time that PLT/WBC and PLT count were significantly upregulated in patients with HCA-related spontaneous preterm birth, and our results have provided novel evidence that PLT/WBC and PLT count were sensitive biomarkers for the early diagnosis of HCA-related spontaneous preterm birth.
O RCI D
Mian Pan https://orcid.org/0000-0002-7045-0352
R E FE R E N C E S
